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Abstract 
 
Jatropha curcas Linn.  known as potential source for biofuel production and also energy crop. Jatropha was known as non-edible 
and traditionally used as fence in Indonesia. Since year 2003, jatropha in Indonesia has been developed. Indonesian government 
also support development of jatropha as raw material for biodiesel, and also empowerment the economy sector. Literature on 
genetic improvement, breeding research and biotechnology of J. curcas from various journals, articles are available reports to 
add more information. For several reasons, the result of variety engineering and full potential of jatropha is far from being 
realized. Therefore, sustainable research and research road map is needed to determine the objective of jatropha development. 
The study was aimed to support future research challenge and its sustainability for jatropha in Indonesia 
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1. Introduction 
    Jatropha curcas Linn.  known as potential source for biofuel production and also energy crop. Jatropha was also 
known as non-edible and traditionally used as fence in Indonesia. Nowadays, jatropha used for manufacturing soap 
and medicinal applications. Futhermore, Jatropha oil recognized that suitable for industrial processing and also as 
energy source. Due to its characteristic as biofuel feedstock, jatropha was very popular and numerous researches 
were developed. Jatropha was claimed to reclaim marginal soils, grow well under saline condition, has low nutrient 
requirements, definitely as an energy crop, it is drought tolerant and may have low water use, provides high oil 
yields and not compete with edible food [1].  
    Since year 2003, jatropha in Indonesia has been developed. Indonesian government also supports development of 
jatropha as raw material for biodiesel, and also empowerment the economy sector. Officially the development of 
biofuels had been launched by the government through a presidential decree No. 5 year of 2006 [2] .  Most research 
that related to development of Jatropha in Indonesia was still limited, particularly related to obtain improved 
varieties of jatropha itself. Biotechnology method is also important to support the development of jatropha. The new 
and renewable energy policy targeted the contribution of renewable energy in Indonesia energy will mix continuosly 
increases up to 23 % in year 2025 [3] Related stakeholders are not only from government but also from industries, 
business sectors, universities, researchers, and mass media. Directorate general of new and renewable energy and 
energy conservation (DG-EBTKE), Ministry of energy and mineral resources of the Republic of Indonesia [4] stated 
that as a part of renewable energy; on national energy mix expected in the year 2025 i.e.  23 % new and renewable 
energy (NRE) and 10 % bioenergy this expected increased in the year 2050 will be 31 % NRE and 14 % bioenergy.  
Based on draft of government regulation on national energy policy, the product of bioenergy is various such as for 
fuel, heat and electricity [4]. Bioenergy can be directly utilizaed in energy conversion system. 
Jatropha was also define as physic nut, and by definition, is a small tree, the shrub was large, and the height can 
reach up to 5 m. The physic nut is a monocious plant, the flowers are unisexual, and the pollination of the jatropha is 
by insect, apparently hermaphrodite flowers occur [5,6]. The development of jatropha was facing difficulties in 
obtaining high yield variety due to low productivity and unstable production. Collection and selection for genetic 
improvement was needed to obtain high quality variety. In addition, wide geographical condition cause to high 
variety of germplasm. Therefore, germplasm should be more explored continually and specifically characterized. 
2. Material and method 
    The study was elucidated from related study in for jatropha. Descriptive analyses from deductive and inductive 
approaches were adapted to share and findings. Available literature on genetic improvement, breeding research and 
biotechnology of  J. curcas from various journals, articles, reports to add more information. The prospective 
jatropha varieties were expected to have the following characteristic i.e. high productivity, high oil content and also 
resistance to biotic and abiotic stress.  For several reasons, the result of variety engineering and full potential of 
jatrophain Indonesia is far from being realized. Therefore, sustainable research and research road map is needed to 
determine the objective of jatropha development. The aim of this study was to support future research challenge and 
its sustainability for jatropha  in Indonesia.  
3. Results and discussion 
3.1. Selection and genetic improvement  
    The genetic capacity improvement derived through exploration, introduction, characterization and evaluation of 
jatropha germplasm. The core activities of genetic improvement programs are selection and breeding. J. curcas is an 
often cross-pollinated crop and hence following genetic improvement methods can be applied to exploit genetic 
variation in jatropha: (i) mass selection; (ii) recurrent selection; (iii) mutation breeding; (iv) heterosis breeding and 
(v) inter-specific hybridization [6,7]. Phenotypic coefficient research [8] of variation was higher than the genotypic 
coefficient of variation indicating the predominant role of environment. The research also recorded high heritability 
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and genetic for oil content. This breeding research also elucidated there are correlation with seed length, breadth, 
thickness and oil content, six cluster was observed and heritability number also indicating the additive gene action. 
    Genetic marker development research was develop to differentiate important traits of jatropha accessions in 
Indonesia. Genetic markers allow plant breeding activities to be accelerated for several generation. Morphological 
marker and molecular marker expected can be used to asses high productivity character in jatropha. The research of 
jatropha accession selection [9] was conducted to assess the genetic diversity of 12 jatropha species, from        
26 random primers used. 18 primers gave reproducible amplification banding patterns of 112 polymorphic bands out 
of 134 bands score, high level of genetic variation was derived from this research. Polymorphic ISSR markers have 
been identified that could differentiate accession from different country and also differentiate the non-toxic genotype 
[10,11] The research using twelve microsatellite primers differentiated the non-toxic accession from jatropha and 
discover its alleles [10]. Amplification with primers specific to the curcin coding sequence and promoter region of 
ribosome-inactivating protein (RIP) derived polymorphism with one specific primer to another accession with low 
phorbol ester levels. Narrow genetic variation among accessions from different regions of the world and rich 
diversity among Mexican genotype 
 
3.2. Tissue culture and genetic transformation 
    In vitro culture technique was aimed to support breeding selection activities including multiplication, 
organogenesis, embryogenesis, somaclonav variation, genetic engineering and masss propagation.  Jatropha grows 
readily from seeds or cuttings; however, trees propagated by cuttings show a lower longevity and possess a lower 
drought and disease resistance than those propagated by seeds [12]. There are various methods to cultivate Jatropha, 
which vary from region to region and also on climatic conditions. These are: direct seeding, pre-cultivation of 
seedlings (nursery raising), transplanting of spontaneous wild plants and direct planting of cuttings. Wider spacing 
(3 m × 3 m) is reported to give larger yields of fruit, at least in early years [12]. 
    Recent study for tissue culture was make efforts of fast growing callus and cell suspension cultures of jatropha 
[13]. Callus was obtained in medium supplemented with IBA 0.5 mg · L–1, it was produced from hypocotyls 
explants which is grew during 7 d to 30 d. Callus was soft, friable, globular, and the color was green. Somatic 
embryogenesis, as tool for plant biotechnology expected to obtain regenerate plant in jatropha. Related research to 
somatic embryogenesis [14] the embriogenic calli were obtained from leaf explants on MS basal medium 
supplemented with 9.3 μM Kinetin and also induction of globular somatic embryos from 58 % of the cultures was 
achieved on MS medium with different concentration of (2.3 to 4.6) μM kinetin and (0.5 to 4.9) μM IBA. The 
protocol of somatic embryogenesis was needed to support transgenic research. A multipurpose shrub [15] has 
acquired significant economic potential as biodiesel plant. The best induction of shoot buds (57.61 %), and number 
of shoot buds (4.98 %) per explant were obtained when in vitro petiole explants were placed horizontally on MS 
medium supplemented with TDZ [16]. The research was micropropagated using nodal explants on MS 
supplemented with BAP, kinetin and IAAA. The research also induce somatic embryo directly from green cotyledon 
explants on MS. The tissue culture explants from axillaries bud [11,20] gives respon in bud multiplication and 
adventives bud regeneration. Recent research elucidated that from cotyledonary leaf, leaf and hypocotyls leaf 
[13,17,18] from plant can induced and establishement of callus and also suspension culture in  jatropha. Advanced 
research of genetic transformation [19] elucidated establish a transformation of procedure through Agrobacterium 
tumefaciens infection of cotyledon disc explant. The strain was using LBA4404B for selection; the procedure will 
be useful to the introduction of desired genes into J. curcas and the molecular analysis of gene function 
3.3. Challenge for future research 
    The first generation of biofuels are ethanol and buthanol from sugar and grains, and diesel from oilseeds and the 
second generation stated that is cropping solutions such as jatropha [20-22]. Research and development of jatropha 
through tissue culture, breeding technique and genetic engineering is prospective. The goals of the research are to 
use oil plants and its by product to improve economic and environment and also for self-sufficient in energy [7].  
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    A research activity which supports the development of jatropha are genetic resource capacity improvement, 
genetic marker development, development and protocol determination of in vitro technique. Limited genetic 
diversity of jatropha as a proof that the genetic and biotechnology technique improvement such as hybridization, 
mutation, and transformation. Mass propagation research is conducted to obtain propagation method for true to type 
and also single seed clonal descent. Hybridization activity was aimed to establish genetic variation of jatropha and to 
combine superior trait to improve jatropha varieties. Participatory plant breeding conducted for studies on target 
environment in relation to several general parameters including geographical region, cultivation technique, 
involving the farmers, and other stakeholders. Molecular and genetic transformation is needed to accelerate to 
support the result of jatropha variety. Challenge for future research in Indonesia such as improves oil rich in oleic 
acid with high oxidative stability are needs to be done in the oil production, conventional and biotechnology.  
4.  Conclusion 
    J. curcas  has great potential and valuable as bioenergy feedstock. Hence, the development strategy for jatropha 
was depended on local conditions, opportunities and market setting. Update research to obtain feasibility study 
about jatropha production and uses is needed in Indonesia.  
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